The management of playing time in National Collegiate Athletic Association (NCAA) soccer athletes may be a key factor affecting running performance during competition. This study compared playing time and running performance between regular-season and postseason competitions during a competitive women's soccer season. Nine NCAA Division I women soccer players (age, 21.3 ± 0.9 years; height, 170.3 ± 5.7 cm; body mass, 64.0 ± 5.8 kg) were tracked using portable GPS devices across 21 games during a competitive season (regular season (n = 17); postseason (n = 4)). Movements on the field were divided into operationally distinct thresholds defined as standing/transient motion, walking, jogging, low-speed running, moderate-speed running, high-speed running, sprinting, low-intensity running, and high-intensity running. A significant increase in minutes played (+17%, p = 0.010) was observed at postseason compared with the regular season. Concomitant increases in time spent engaged in low-intensity running (LIR: +18%, p = 0.011), standing/transient motion (+35%, p = 0.004), walking (+17%, p = 0.022), distance covered while walking (+14%, p = 0.036), and at low intensity (+11%, p = 0.048) were observed. Performance comparisons between the first and second half within games revealed a significant decrease ( Key words: Global Positioning System (GPS), minutes played, women, running performance.
Introduction
Soccer is primarily an aerobic sport that includes frequent bouts of anaerobic activity (Bangsbo 1994) . These periods of activity typically involve a number of physically demanding efforts that vary in intensity and duration, including sprinting, highintensity running (HIR), rapid changes in direction, and jumping. Cumulatively, these efforts can lead to acute fatigue that is evident towards the end of a game Rahnama et al. 2003; Krustrup et al. 2010) , often manifested through significant reductions in high-intensity efforts and distance covered (Hewitt et al. 2014; Mohr et al. 2008) . Nevertheless, studies suggests that HIR appears to be an important predictor of performance in female soccer players (McCormack et al. 2014; Mohr et al. 2008) . Accordingly, strategies focused upon maximizing HIR performance while attenuating performance decrements during the latter part of a competitive game may be key determinants of team success.
National Collegiate Athletic Association (NCAA) rules regarding substitutions in competitive soccer differ substantially from the 3-substitution rule commonly seen in association football. NCAA substitution rules are unique in that up to 11 players can be substituted in any given game. Further, substituted players are subsequently allowed to re-enter the game 1 time during the second half (NCAA 2014) . Previous research has shown that players who are introduced as substitutes cover more total and HIR distance compared with the equivalent time period when completing the full match (Bradley and Noakes 2013) . Further, data separated into early and late substitutions has been shown to produce similar relative increases in HIR and total distance covered compared with the equivalent time period when completing the full match (Bradley and Noakes 2013) . Therefore, the management of playing time among athletes in NCAA soccer may be a key factor that may ultimately influence running performance.
To date, the effect of competitive play on measures of running performance and muscle function has been studied extensively in elite male soccer athletes during both a single competitive game and over multiple games within 1-2 competitive seasons (Mohr et al. 2003; Rampinini et al. 2007; Silva et al. 2013) . However, there is currently a paucity of research examining running performance in high-level female soccer athletes. A small number of studies have described the movement patterns of elite female soccer athletes during a competitive game Krustrup et al. 2005; Mohr et al. 2008) , while others have reported changes in parameters of physiological performance following a 90-min game . However, to our knowledge, no prior investigation has tracked running performance across consecutive games within a single competitive season in high-level female soccer players. Further, the effect of playing time on measures of running performance has not been investigated in either male or female soccer players.
Therefore, the purpose of this study was to examine changes in running performance in response to an increase in minutes played between the regular-season and a single-elimination competitive postseason tournament in NCAA Division I women soccer players.
Materials and methods

Study design
Game performance of 20 NCAA Division I women soccer athletes from the same team were tracked during a competitive soccer season using global positioning devices. Athletes were tracked over the course of 21 games. The season was divided into regular season and postseason matches. Running distance, energy cost, exertion, and player load were assessed in all 21 games. Absolute changes in performance variables as well as changes relative to minutes played were examined. In-game performance assessments were part of a season long collaboration that was designed to provide game-by-game feedback to coaches regarding player performance. A retrospective examination of the data was approved by the University of Central Florida Institutional Review Board following completion of the competitive season.
Participants
Required inclusion criterion was an average playing time of 55 min or more per game across the season, not including the addition of overtime (OT). Of the 20 team members assessed during the season, 11 athletes fulfilled this criterion. However, 2 of the 11 athletes were removed from the analysis; one because of a season-ending injury following the last game of the regular season and another because of a subsequent change in playing position during the postseason. Consequently, 9 athletes (range: 58-95 min; team average: 75.0 ± 11.7 min) were subsequently utilized in our analysis (age, 21.3 ± 0.9 years; height, 170.3 ± 5.7 cm; body mass, 64.0 ± 5.76 kg; body mass index, 22.1 ± 1.5 kg·m −2 ). Twenty-one games consisting of 12 home games and 9 away games were used in the analysis. All players competed in at least 19 games, while 5 of the 9 players competed in all 21 games. As a percentage of the total, all 9 players participated in greater than 90% of games played, while the average percentage of games played for all players assessed was 96%. The players included in the analysis were central defenders (n = 1), outside defenders (n = 2), midfielders (n = 3), and forwards (n = 3). Each of the 9 players maintained their respective position for all 21 games. The team began the season ranked no. 21 in the country (National Soccer Coaches Association of America; NSCAA) and finished the season with a 16-3-4 record and a final National ranking of 22 ((rating percentage index (RPI) ranking: 13). The team won the American Athletic Conference championship (game 20) and qualified for the NCAA tournament. Prior to the first competitive game, body mass (±0.1 kg) and height (±0.1 cm) were measured using a Health-O-Meter professional scale (Patient Weighing Scale, Model 500 KL; Pelstar, Alsip, Ill., USA).
Procedures
Prior to each game, players were outfitted with a 10-Hz GPS receiver/transmitter (MinimaxX 4.0, Catapult Systems, Victoria, Australia). Global Positioning System (GPS) units were coded, and the same unit was used for each player for all 21 games. The GPS units also included a tri-axial accelerometer sampling at 100 Hz to provide greater accuracy on speed and acceleration. The 10-Hz GPS units have been previously demonstrated to be valid and reliable for the quantification of acceleration, deceleration, and constant velocity running in team sports (Castellano et al. 2011; Varley et al. 2012) , and have been shown to be comparable with time-motion analyses and semi-automatic camera systems in detecting performance decrements during a soccer game . GPS units were powered on 15 min prior to the game to achieve acquisition of satellite signals, which is consistent with previous research (Petersen et al. 2010 ) and manufacturer recommendations. Following the pre-game warm-up, synced GPS units were placed into a harness that positioned the GPS device between the shoulder blades of each athlete, over the upper-thoracic spine underneath the jersey. Players were tracked in real time using a laptop computer with Catapult Sprint software (Sprint version 5.1) and antenna. Data collection for each period was synchronized with the referee's whistle, and substitutions were made within the computer software in real time. Once a players' status was switched from on-field to bench, all data collection automatically stopped for that player until she re-entered the game. Following each game, the following parameters were downloaded from the GPS devices to Sprint software version 5.1 and exported for analysis.
Time and distance
Minutes played and total distance covered (odometer) were downloaded and exported for analysis. Distance covered was extracted as both absolute distance covered (meters) per game and distance covered relative to minutes played. Movements on the field were divided into 7 operationally distinct thresholds and defined as standing/transient motion (0-0.55 m·s −1 ; 0-1. (Krustrup et al. 2005; Mohr et al. 2008 ). Low-intensity running (LIR) was defined as a running velocity <3.61 m·s −1 (<13 km·h −1 ). HIR was defined as a running velocity ≥3.61 m·s −1 (≥13 km·h −1 ), which is consistent with others (McCormack et al. 2014; Molinos Domene 2013) . Distance covered above this threshold has previously been shown to correlate significantly with maximal oxygen uptake (r = 0.755, p = 0.012) in a similar sample of NCAA Division I women soccer players (McCormack et al. 2014) , while the 13 km·h −1 threshold has been shown to be approximately consistent with lactate threshold in high-level soccer players (Michalczyk et al. 2010) .
Energy cost per game
Energy cost (EC) was calculated using Catapult's metabolic power algorithm. This algorithm is a modified version of Osgnachs' theoretical energy cost model (Osgnach et al. 2010) , which assumes that linear acceleration and deceleration are the primary drivers of energy cost. According to this model, running on flat terrain is metabolically equivalent to uphill running at a constant speed on an inclined treadmill, where accelerated running is considered equivalent to travelling at a constant speed up an equivalent slope (ES). During sprinting, the body exerts a greater force than its own body weight (equivalent mass (EM)), which is the additional force (g) required to overcome acceleration, and increases as the slope of the incline increases. Therefore, energy cost can be calculated using eq. 1.
where EC is the energy cost (J·kg −1 ·min −1 ) of accelerated running on grass, ES is the equivalent slope, EM is the equivalent body mass, and KT is the grass environment constant of 1.29.
Exertion index
Exertion index is a parameter that quantifies the level of physical work completed by players during a game, and permits a relationship to be drawn between game load and fatigue. This allows for comparison between individual players and multiple games. Exertion index is based on the sum of a weighted instantaneous speed (1 s; EI 1 s ), a weighted accumulated speed over 10 s (EI 10 s ), and a weighted accumulated speed over 60 s EI 60 s ). This ensures that both short explosive efforts and long sustained efforts are analyzed equally (Wisbey et al. 2010 ). The weighting is based upon a polynomial relationship in which high speeds are given a higher exertion index value than low speeds, resulting in higher game exertion values with greater HIR. Exertion index can be found using eq. 2. where speed is the average speed over the last 60 s.
Player load
Player load is a measure of exertion that is not solely based upon distance covered (odometer). In addition to running distance, player load quantifies instantaneous rate of change of acceleration in 3 vectors (a y , forwards/backwards movement; a x , sideways movement; and a z , vertical movement) using internal accelerometers. As a result, this parameter accumulates during tackles and other nonrunning activities such as jumping. Previous research has shown Catapult's MinimaxX tri-axial accelerometers to be reliable in quantifying physical activity in team sport (r = 0.999, coefficient of variation = 1.6%), and sensitive to changes in physical activity (Boyd et al. 2011) . Accumulated player load can be found using eq. 3.
where acc is accumulated, fwd is forward acceleration, side is sideways acceleration, up is upwards acceleration, and t is time.
RPI ranking
RPI is measure of the relative strength of NCAA teams within a given season (Colquitt et al. 2001 ) and was utilized to assess changes in the strength of opponent across the season. RPI is the primary criterion through which teams are awarded bids to respective NCAA tournaments (Leman et al. 2014) . The RPI ranks sports teams based upon wins and losses and the strength of match schedule. Strength of schedule accounts for 50% of the RPI calculation, while wins and losses accounts for 25% of the RPI calculation. The index also takes into account the winning percentage of the opponents' opponents, which accounts for the final 25% of the RPI ranking. The final end-of-season RPI ranking was obtained for each opponent. The predictive accuracy of RPI has been evaluated predominantly in NCAA men's basketball, where it has been shown to be the strongest predictor of at-large selection to the NCAA tournament (r = −0.816). Further analysis with Wald statistics and odds ratios determined that RPI alone is a significant predictor of at-large selection ( 2 [1, 695] = 34.52, p = <0.001; odds ratio = 0.854) with teams being 15% less likely to receive an at large bid for every 1-unit increase in RPI (Shapiro et al. 2009 ). Over a 10-year period, the predictive accuracy of the RPI alone has been reported to be 69.6% (Coleman and Lynch 2009) .
Statistical analyses
Prior to the primary analysis, we dividing the regular season into 3 sections (R1 (n = 6), R2 (n = 6), and R3 (n = 5)) and subsequently assessed for significant differences in all performance variables across time. No significant differences in any performance variable were observed. Consequently, the 21-game season was divided into regular season games (n = 17) and postseason games (n = 4). Statistical analysis of performance data was accomplished using dependent t tests between regular-and postseason performance variables. Comparison between halves was accomplished using a 2 × 2 [season (regular vs. postseason) × half] repeated-measures ANOVA. In the event of a significant F ratio, least significant difference post hoc tests were used for pairwise comparisons. The end-of-season RPI ranking was also obtained for each opponent. RPI was subsequently analyzed using the Mann-Whitney U test for differences in rank. Changes in performance variables were further analyzed using effect sizes (Cohen's d) and 95% confidence intervals (CIs). Consistent with others (Clemson et al. 2012) , interpretations of effect size were evaluated in accordance with Thalheimer and Cook (2002) at the following levels: negligible effect (≥−0.15 and <0.15), small effect (≥0.15 and <0.40), medium/moderate effect (≥0.40 and <0.75), large effect (≥0.75 and <1.10), very large effect (≥1.10 and <1.45), and huge effect ≥1.45). Correlations between select-performance variables were assessed using Pearson moment product correlation coefficients. A criterion ␣-level of p ≤ 0.05 was used to determine statistical significance. Data are presented as means ± SD or 95% CIs where indicated. Data were analyzed using IBM SPSS Statistics for Windows (version 21.0; IBM Corp., Armonk, N.Y., USA).
Results
Minutes played
Minutes played are presented in Table 1 . A significant increase in minutes played (+17%) was observed during the postseason compared with the regular season (d = 1.13; p = 0.010, 95% CI = +3.91 to +21.05 min). Comparison between the half's revealed a significant increase in first-half minutes played (+18%) during the postseason (d = 1.24; p = 0.005, 95% CI = +2.68 to +11.08 min), while a trend towards an increase in minutes played during the second half (+16%) was also observed (d = 0.87; p = 0.057, 95% CI = −0.22 to +11.42 min). This effect was considered large.
Time
Absolute playing time and percentage of minutes played during the regular season and postseason are presented in Table 1 
Distance covered
Changes in absolute distance covered within each velocity zone are presented in Fig. 1 . Absolute distance covered and absolute distance covered relative to playing time within each velocity zone are presented in Table 2 . Significant increases (+10%) in 
Energy cost and maximum velocity
Energy cost is presented in Fig. 2 and Table 3 . A significant increase in absolute energy cost (+10%) was observed during the postseason compared with the regular season (d = 1.01; p = 0.027, 95% CI = +0.50 to +6.41 J·kg −1 ). However, when examined relative to minutes played, a significant decrease (−6%) in energy cost relative to minutes played was 
Player load and exertion index
Player load and exertion index are also presented in Fig. 2 and Table 3 . A significant increase in absolute player load (+12%) 
First and second half comparisons between regular and postseason
Significant interactions were observed for absolute time spent (p = 0.046) and absolute distance covered (p = 0.007) within the high-speed velocity threshold. Additionally, significant interactions were also observed for absolute time spent (p = 0.024) and absolute distance covered (p = 0.005) at the HIR threshold. Pairwise comparisons indicated a greater decline in high-speed and HIR performance during the second half of play in the postseason compared with the regular season. A trend was also observed for absolute time spent engaged in LIR (p = 0.056). Pairwise comparisons indicated an increase in LIR during the second half of play in the postseason compared with a decrease during the second half of the regular season compared with the first half. No significant interactions were observed for any other performance variable, indicating that changes in of all other measures of running performance between halves were similar between regular season and postseason.
Correlations
Bivariate correlational analyses between changes in minutes played and performance variables are presented in Table 4 and The change in minutes played was significantly correlated with absolute distance covered walking (r = 0.973; p < 0.001), jogging (r = 0.753; p = 0.019), and absolute LIR distance (r = 0.945, p = 0.001). A negative correlation was observed between the change in absolute minutes played and the change in absolute time spent sprinting (r = −0.693; p = 0.038). Significant negative correlations were also observed between first-half minutes played and both HIR distance per minute and percentage time HIR during the second half for both the regular season (r = −0.785, p = 0.012 and r = −0.742, p = 0.022, respectively) and postseason (r = −0.750, p = 0.020 and r = −0.802, p = 0.009, respectively). No other significant correlations were observed between minutes played and running performance variables.
Opponent rankings
Opponent rankings are presented in Table 1 . No significant effect was observed for opponents RPI between the regular season and the postseason (p = 0.347), indicating that the strength of opponent was not significantly different between the regular and postseasons.
Recovery time between games
Recovery time between games is also presented in Table 1 . No significant differences were observed for average recovery time (hours) between competitive games between the regular season compared with the postseason (p = 0.162).
Discussion
The results of this study revealed that players were required to play, on average, an additional 12 min during the postseason. However, the increase in playing time was not met with an elevation in physical performance. Significant declines in exertion index, player load, energy cost, and distance covered relative to minutes played were observed during the postseason, indicating that players were less active per unit of time. Concomitant increases in both absolute and percentage of time spent engaged in standing/transient motion activity, absolute time spent walking, and absolute time spent at low intensity were also observed, along with no significant change in absolute exertion index. Very strong, positive correlations between the change in minutes played and the change in time spent at low-intensity thresholds indicate that approximately 97% of the additional minutes played were spent engaged in LIR, while the change in minutes played did not appear to be significantly related to the change in absolute exertion index. Moreover, significantly greater declines in high speed and HIR were observed during the second half of games during the postseason, suggesting that additional minutes played during the postseason led to decrements in physical performance.
There is currently a paucity of research on running performance in elite female soccer athletes across a competitive season. However, some comparisons may be drawn based upon existing literature in elite male soccer athletes (Mohr et al. 2003; Rampinini et al. 2007; Silva et al. 2013 ). In contrast with our findings, these studies predominantly report significant improvements in total and HIR distance towards the end of the season. Mohr and colleagues (2003) tracked 10 top class players from the top Italian league over 2 consecutive seasons divided into 3 stages (beginning, middle, and end) and observed significant increases in both total distance covered and the amount of HIR performed at the end of the season. Comparable results were observed by Rampinini et al. (2007) , where 20 top-level professional soccer players from the same team were tracked across a 34-match season. Similarly, Silva et al. (2013) examined the match activity of 13 professional soccer players from a Portuguese championship team across 4 stages of a competitive season, and found that a significantly greater total and HIR distance was covered by players during the last quarter of the season. However; some fundamental differences, barring sex differences, may in part explain some of the contrasting results.
In comparison with our study, the 10 players tracked by Mohr et al (2003) were not part of the same team. It is therefore possible that individual players may have been subject to differing stimuli, such as training load (Slattery et al. 2012) , strength of opposition (Hewitt et al. 2014) , and/or match schedule (Ekstrand et al. 2004 ), all of which have been shown to affect match performance. Cumulatively, these additional factors may have resulted in greater variations in match performance across time. Observed differences may also be related to the number of matches that each player was assessed. Mohr and colleagues (2003) tracked players on only 2-7 occasions over the course of 2 seasons, while only 1-3 observations were performed within each of the 3 time periods. Similarly, Silva and colleagues (2013) tracked players across a total of only 8 home games, consisting of 2 consecutive observations within each quarter, while Rampinini and colleagues (2007) reported tracking individual players over 2-10 games per stage of the season (stage 1: n = 16, stage 2: n = 21, stage 3: n = 15). Previous studies have reported a high variation in game to game running performance (Gregson et al. 2010) , which appear to be influenced by a number of game-related factors. Consequently, the number of matches utilized per athlete in the aforementioned studies may not have been large enough to detect real systematic changes in performance characteristics (Gregson et al. 2010) . In the present study, all players competed in at least 19 games, while 5 of the 9 players competed in all 21 games. As a percentage of the total games played, all players participated in greater than 90% of games played, while the average percentage of games played for all players assessed was 96%. Playing volume may also have been a factor contributing to the contrast in results. In comparison with our investigation, players in all 3 of the aforementioned studies were required to play all 90 min to be included in subsequent analyses. Therefore, it is likely that players were subjected to the same playing volume, (not discounting situational factors) during each game assessed. Consequently, the effect of increased playing volume, which undoubtedly influenced our findings, was not a factor in their analysis. This is the first study to examine the effects of increased minutes played on running performance in soccer athletes in either sex.
To our knowledge, only 1 study has investigated movement patterns of a team elite female soccer players across multiple games (Hewitt et al. 2014) . Following an assessment of 15 international-class players who played all 90 min across 13 games, Hewitt and colleagues observed a significant reduction in HIR between the first 15 min of competitive play and the final two 15-min periods of the game. While we did not evaluate running performance in 15-min increments, we did examine changes in HIR distance covered between first and second halves. We observed a significant interaction for absolute HIR distance, indicating that HIR, while maintained between halves during the regular season, decreased to a significantly greater extent during the second half of the postseason. Significant negative correlations were observed between first-half minutes played and both HIR distance per minute and percentage time HIR during the second half for both the regular season and postseason. It is therefore possible that playing time during the first half of play mediates the amount of HIR during the second half of play.
Previous studies have suggested that the strength of opponent may also have a significant effect on running activity within a competitive game (Hewitt et al. 2014; Lago et al. 2010; Taylor et al. 2008 ). Hewitt and colleagues reported that when playing against stronger opponents, elite women soccer players engaged in less HIR and greater low-speed activity compared with when playing teams of a similar or lower ranking (Hewitt et al. 2014) . In agreement, Lago and colleagues (2010) suggest that playing against higher quality opponents is associated with a greater distance covered by walking and jogging. Similar results have also been observed by others (Mohr et al. 2008; Andersson et al. 2010) . It is therefore possible that a match schedule consisting of higher ranked teams during the postseason may have resulted in less HIR and greater low-intensity activity. However, upon analysis of the end of season RPI ranking of each opponent, we observed no significant differences in the average ranking of teams played between the regular season and postseason. Additionally, 3 of the 4 postseason games were against opponents played earlier in the season. Since the end of season ranking was utilized as a measure of strength of opponent, it is unlikely that strength of opponent had any effect on running activity. Further, previous research has shown that players cover similar HIR distances in matches regardless of score differential, and that HIR distances are comparable in matches of differing importance (Bradley and Noakes 2013) .
It has been suggested that reductions in match running performance could be due to players employing conscious or subconscious pacing strategies, whereby players dynamically modulate their high-intensity efforts in an attempt to avoid fatigue (Drust et al. 2007; Edwards and Noakes 2009) . It is feasible that in the present study, players under the demands of additional minutes played during the postseason may have employed a self-pacing strategy, resulting in the absence of increased running performance expected with increased minutes played. However, to date, only 1 study has investigated whether and to what extent pacing strategies occur in soccer players. While not addressing seasonal variations in match performance, Bradley and Noakes (2013) examined changes in performance across a number of individual matches. Similar to our results, they observed significant decrements in running performance during the second half of a game compared with the first. They reported that players who covered the lowest total distances in the first half of a competitive match had the available physiological capacity to maintain match running parameters during the second half, which may indicate a pacing strategy. However, these findings could simply reflect position-specific decrements or tactical requirements. As such, while the potential for the utilization of pacing strategies cannot be discounted, there is currently limited evidence to support pacing strategies in soccer players. Moreover, it is unlikely that players were aware of how many minutes per game they were to play. Consequently, factors other than pacing are likely responsible for the decreased relative performance during the postseason.
A likely factor influencing the observed differences in running performance between the regular season and the postseason was the utilization of substitutes. Fewer minutes played among players during the regular season suggests that the coaching staff utilized more substitutes during these games. NCAA substitution rules are unique in that up to 11 players can be substituted. Further, substituted players are subsequently allowed to re-enter the game 1 time during the second half (NCAA 2014) . This potentially allowed starters additional recovery during the regular season compared with the postseason, which may have led to a greater percentage of playing time spent engaged in HIR thresholds.
While we have examined changes in running performance among starters; unfortunately, we are unable to delineate the effect of substitutions patterns on subsequent running performance following re-entry to the game. However, in a study examining the effect of situational influences on match running performance by Bradley and Noakes (2013) , it was observed that running performance was indeed influenced by substitutions. Players introduced as substitutes covered more total and HIR distance compared with the equivalent time period when completing the full match. Total distance and HIR were greater in central midfielders when introduced as substitutes compared with the exact time-period during full matches, while sprinting was higher in central defenders and full-backs when entering the match as substitutes. Further, data separated into early and late substitutions produced similar relative increases in HIR and total distance covered compared with the equivalent time period when completing the full match (Bradley and Noakes 2013) . It is therefore likely that the decision to utilize fewer substitutes along with a subsequent increase in minutes played had a significant impact on running performance during the postseason.
This study examined changes in match performance across a competitive season in NCAA Division I women soccer players. One of the limitations of this study is that we assessed only the regulation 90 min of play for each of the 21 games. NCAA games continue into OT under golden goal rules. If the game remains goalless following two 15-min OT periods, the game ends in a tie or goes to penalties (postseason). A total of 4 games across the season went into OT. Two of these games occurred during the postseason and were played 42 h apart. It may therefore be possible that OT minutes played during the postseason may have contributed to the observed decrements in performance. However, a repeated Fig. 3 . Pearson correlation between the change in absolute minutes played (⌬ mins), and change in absolute time spent engaged in low-intensity running (LIR) (A), changes in absolute distance covered at low-intensity (B), changes in absolute time spent engaged in high-intensity running (HIR) (C), and changes in absolute distance covered at high-intensity (D) from regular season (black bars; n = 17) to postseason (grey bars; n = 4). Data collection for each game was synchronized with the referee's whistle, and substitutions were made in real time within the computer software to accurately quantify minutes played. Minutes played consisted of the regulation 90 min of play, plus any additional stoppage time. The average minutes played was tracked for each game among 9 players. Playing time was subsequently averaged over the regular season and postseason.
measures analysis between games 18-21 revealed no significant differences in any performance variable across the 4 postseason games. Additionally, there was an average of 118 h recovery time between competitive games during the postseason, which has previously been suggested to be sufficient in regards to attainment of prior performance (Dupont et al. 2010; Ispirlidis et al. 2008) . It is therefore unlikely that OT minutes significantly impacted performance during the postseason.
Our goal was to examine whether regular-season performance could be maintained during the postseason among athletes playing for the same team. Consequently, these athletes had to be under a substantial enough load per game (average >55 min playing time) in order for changes in performance to be practically meaningful. Unfortunately, the number of players meeting this criterion meant that our sample size was inherently small. For this reason, we have supplemented the use of parametric statistics with effect sizes and 95% CIs to aid in the interpretation of our data. Nevertheless, the results of this study should be interpreted carefully in context of the sample size.
In conclusion, it appears that increasing minutes played during the postseason in NCAA Division I women soccer players resulted in significant decreases in measures of running performance. Significant differences in running performance were observed for standing/transient motion and walking velocities thresholds only, while 97% of the additional minutes were spent engaged in lowintensity activity. Additionally, the very large increase in minutes played during the first half of the postseason appears to have resulted in significantly greater decrements in high-speed and HIR performance during the second half of postseason play. Furthermore, measures of energy cost and exertion index relative to minutes played decreased significantly during the postseason, suggesting that players were less productive during these extra minutes. It is likely that performance was not affected by strength of opponent, while research to suggest that a pacing strategy may have been utilized during the postseason is lacking. Decrements in performance during the postseason are likely the result of an inability to maintain game performance under the demand of significantly increased playing time. NCAA substitution rules dictate that players may re-enter the game 1 time in the second half following an initial substitution. This provides coaches with the ability to manage playing time for optimal performance during the latter stages of a game. The present study indicated that increasing playing time during the postseason may potentially lead to decreased performance in the second half of play. Appropriate management of playing time during the first half appears to be important, as evidenced by the strong negative correlations between first-half minutes played and second-half HIR. NCAA coaches may consider maintaining similar substitution patterns across the entire season to avoid performance decrements towards the end of a season. Because of small sample sizes for each playing position in the present study, a position-specific analysis was not feasible. Further research is necessary to delineate position specific performance changes in relation to changes in minutes played.
